As the National fish of Bangladesh, the Indian shad Hilsa (Tenualosa ilisha Hamilton, 1822) is one of the most important tropical fishes in the Indo-Pacific region and has occupied a top position among the edible fishes due to its superb taste, mouth-watering flavour and delicate culinary properties 1 . Most of the hilsa are consumed as fresh but processed through semi-IQF (individual quick freezing), wood-smoking, plain salting and salt fermenting are also consumed. Due to high lipid content, hilsa cannot be sun dried. Therefore, most preferred short term method of preservation is icing and long term one is salting or salt-fermenting. Preservation of hilsa by salt is an old age technology. This method of preservation still enjoys popularity in many developing countries owing to its simplicity and low cost of processing 2 . This way of processing might have been started to quickly preserve large quantity of fish in an inexpensive way. High lipid content makes the hilsa very susceptible to oxidative rancidity, along with rapid autolytic and bacteriological decomposition 3 . Though the spoilage of salted fish is less severe but it is usually contaminated with the harmful bacteria like Bacillus spp., Staphylococcus spp., Micrococcus varians, M. luteus, Pseudomonas mallei and the fungi like Aspergillus niger, A. flavus and Rhizopus spp. 4 . Therefore, the objective of the present study was to isolate and characterize bacterial strains from fresh and salted hilsa based on morphology and biochemical test.
opacity, whether grown inside, at the bottom or on the surface of the medium and their rate of growth was studied 5, 6 . Bacterial cell suspension using fresh culture was used for Microscopic examination of isolates with simple staining 6 and differential staining (Gram-and spore-staining) 7 . Wet mount method 7 was used for the study of vegetative cells, spores, sporangia and motility. Photomicrographs were taken with an advanced research microscope (Nikon Microphot, Japan) fitted with photo micrographic attachment (Nikon, FX 35 WA, Japan).
Physiological and biochemical studies of the isolates
Following Manual of Microbiological Methods 6 , Understanding Microbes 7 , Bergey's Manual vol. 1 8 and vol.2 9 and Microbiological Methods 10 
Results and Discussion
Isolation of the Bacteria During this study a total of 66 colonies were primarily selected from different culture media. Among them 24 representative isolates (12 Gram-positive and 12 Gram-negative) were randomly selected for detail study towards identification based on colony morphology, microscopic observation, physiological and biochemical characteristics.
Morphological observation of the isolates
Colonies of the selected isolates were found to be different in their form, elevation, margin, surface, colour and optical characteristics. Most of the colonies of the isolated bacteria were entire, convex, smooth and off-white in nature. Among the Gram positive bacterial isolates, three were rod shaped and reaming 9 isolates were cocci. On the other hand the Gram negative bacteria were short rod and non-spore former. Photomicrographs of the selected isolates were shown in the Figure 1 
Physiological and biochemical characteristics of Gram positive bacteria
All the tested isolates were catalase positive. Eight isolates S1/ NA/2´/1, S2/NA/2/1, S2/MSA/1/1, S3/MSA1´/1, S4/NA/2/1, S4/ MSA1/1, S5/MSA/1/2 and S6/MSA/2/1 showed growth only at the surface of deep glucose agar medium and thus could be considered as strictly aerobes and other four isolates showed growth throughout the deep glucose agar medium thus could be considered as facultative anaerobes (Table 1 ). Among 12 Gram positive isolates 7 showed positive results for the VP test and 7 isolates showed positive results for MR test. Out of 12 Gram positive isolates only one isolate (S4/NA/2/1) could produce gas from glucose. In case of casein hydrolysis, four organisms S2/ NA/3/1, S3/EMB/2/1, S/NA/2/1 and S6/NA/1/1 could hydrolyze casein. Only four isolates S2/NA/3/1, S3/EMB/2/1, S3/MSA/1´/1 and S4/NA/2/1 were able to hydrolyze starch. Out of the 12 isolates S2/MSA/1/1, S4/MSA/2/1 and S6/NA/1/1 could not utilize both citrate and propionate; 8 isolates could utilize citrate and propionate. Among the 12 tested organisms, seven could not reduce nitrate.
Physiological and biochemical characteristics of Gram negative bacteria
The results of physiological and biochemical tests presented in Table 2 . All the organisms were catalase positive and showed positive result with the KOH solubility test. Among the 12 tested organisms only 5 isolates S2/EMB/2'/1, S4/SS/2/1, S5/SS/1/2, S5/EMB/1/4 and S6/TCBS1/1 showed negative results in VP test. In case of MR test 6 isolates showed positive results. In the hydrolysis test 2 Gram negative isolates (S3/EMB/2/2 and S4/TCBS/1) showed positive results for casein and starch hydrolysis. Only one isolate (S4/TCBS/1) could produce indole. Out of 12 isolates five were positive to degrade urea. Three isolates (S4/TCBS/1, S5/SS/1/2 and S6/EMB/1'/1) could produce the enzyme oxidase. Only two organisms (S4/SS/2/1 and S5/SS/ 1/2) were able to produce H 2 S in KIA test and 9 organisms produced gas. 
Growth response at different concentrations of NaCl
Effect of different salt concentrations (2, 4, 6, 8 and 10%) on the isolated bacteria was observed. The results showed that the organisms had a wide range of tolerance towards NaCl concentration. The maximum growth of the organisms was found in salt concentration between 2 and 6%.
Provisional Identification of the isolates
During this investigation a number of bacteria were isolated and finally 24 were selected for detail study. After thorough characterization (8, 9) provisional identification was done on the basis of observed and tested characters of the isolated organisms. The two separate groups (i) Gram positive, aerobic heterotrophic bacteria (ii) Gram-negative enteric and related bacteria were presented in Tables 1 & 2 .
Among these isolates 12 were members of Gram positive bacteria. Out of these Gram positive members 9 isolates were cocci; among them only one isolate (S1/NA/2×/ Table 2) . Proteus morganii were detected both in fresh and salted hilsa. According to Huss 15 , Gram negative bacteria are more dominant over Gram positive bacteria in fish. However this depends on many factors such as fish species, location of fish body from where sample is taken, storage time after dying, habitat of fish etc. Salmonella spp. in aquaculture fish products mainly originates from the environment rather than from poor standards of hygiene and sanitation. But sometimes, incidence of this bacterium in fish, shrimp or similar foods of aquatic habitats may be happened due to external contamination. Most fish are cooked prior to consumption. These products, therefore, cause negligible health risks to the consumers except for cross contamination in the kitchens 16 . Salmonella has been isolated from fresh, frozen, canned and sun dried marine fish products 17 . This bacterium has been isolated from different raw hilsa products in different market of Dhaka city during this study. Vibrio and Salmonella were not found in a study of hilsa and indicated that these bacterium could survive less than that of other bacteria associated with the hilsa 18 . In the present study Vibrio was present in fresh hilsa and it might be due to contamination during handling in the market. Presence of coliform bacteria in fish is linked with the practice of inadequate hygienic measure, mishandling, improper storage and use of dirty water during marketing and all unhygienic condition of the shops 13 .
Listeria monocytogenes, Bacillus spp. are indigenous to general environment and frequently present in fish but most of the isolates are non-pathogenic environmental strains; Salmonella spp., Staphylococcus spp. are pathogenic bacteria found in animal/ human reservoir and contamination of fish products by these bacteria is almost always due to poor hygiene (poor personal hygiene, poor processing hygiene or poor water quality) 19 .
From the findings, it can be concluded that fresh and salted hilsa available in fish markets of Dhaka city may act as the carrier of potentially pathogenic bacteria which may cause food borne illness to human. Therefore, necessary hygienic steps should be followed during the salting process and in the market place as well.
